Introduction
Omphalocele (syn. exomphalos) meaning literally 'umbilical hernia' is a serious congenital anomaly of the newborn infant. It is a surgical emergency. Usually associated with a poor prognosis except in the comparatively small ones, treatment was for long considered to be hopeless until Hey in 1803 reported the first successful repair. Hamilton's success in 1806 added a new impetus to the surgical attempts of the period, but Scarpa's (1812) efforts, however, were not so rewarding: he concluded that the anomaly was almost always fatal attributing his poor results to the often associated congenital anomalies and to difficulties in reducing the large hernia. A century and half has passed since those early efforts, but we do not appear to have improved much upon those depressing conclusions. Current estimates of the mortality rate have varied from 30 to 60% for all types, although a few centres in Europe and America are now reporting improved survival figures in selected cases.
Published experience with the management of this condition among African infants is unknown. This review was undertaken to ascertain the extent of the problem of omphalocele, and especially the larger problem of the ruptured omphalocele in African children.
Embryology
The embryological development of the omphalocele has been well defined (Dott, 1932; Margulies, 1945; Duhamel, 1963) . Two clinical types, the 'small' (omphalocele minor), and the 'large' (omphalocele major), are recognized. They have different origins. The small omphalocele with a ring diameter of 4 cm or less, may be considered a hernia into the umbilical cord. The umbilical cord arises from the apex of the sac. The umbilical ring is widened, although it is normally placed. It is the failure of the umbilical ring to contract following the return of the intestines at the 10th week of development which leads to hernia into the umbilical cord. Thus the sac contains only gut, very rarely liver or other solid organs.
Omphalocele major arises from failure of early embryonic (3-9 mm stage) folding of the body of the embryo. Closure of the anterior abdominal wall employs 4 folds-cephalic, caudal and 2 lateral folds. Normally rapid growth of the mid-gut occurs between the 6th and 12th week of development when the entire mid-gut lies extra-coelomically. From their early embryological studies, Dott (1932) and Margulies (1945) and later Duhamel (1963) relate the large omphalocele to failure of return of the eviscerated organs owing to failure of the lateral folds to close during this period. Kermauner's view, put forward as long ago as 1909, probably still has merit. He argued that the developmental error occurred much earlier, at the beginning of the third week of development and related this error to growth disturbances which occur in the myotomes at this period.
Material and methods
The 
Clinical types of omphalocele
The state of rupture or non-rupture of the sac permits the 2 embryological types to be further divided into the small unruptured (8 cases), small ruptured (4 cases); the large unruptured (12 cases), and the large ruptured (9 cases). The small type had an umbilical ring diameter of 4 cm or less, while the large type included all those with a diameter greater than this figure. These types and the sex relationships are indicated in Table 1 The presence or absence of liver within the large omphalocele is indicated in Table 2 . (Table 4) . Malrotation, present in 10 Mahour, Weitzman and Rosenkrantz, 1973; Aitken, 1963; Firor, 1971) . Reports on the incidence of this condition in an African population are unknown. This study, at one hospital centre with a total annual admission list probably as great as those admitted into the European centres and which shows a hospital incidence of 33 in a 5-year period, suggests that the condition is probably commoner among the African population studied. This finding raises the suspicion that the condition may be aetiologically related either geographically or racially to umbilical hernia which is known to occur more often in African than in Caucasian infants (Crump, 1952) .
The role of predisposing factors in the causation of omphalocele remains unclear. Low birth weight and prematurity are not known to be causally related to the condition. In this study, only 17% of the neonates (5 of 29) had a birth weight which was <2-5 kg; a finding very much at variance with the quoted figures of 50-60% from European and American centres (Mahour et al., 1973; Colombani and Cunningham, 1977) . Study of the socioeconomic status of the children's parents in this condition showed that the vast majority of the parents belonged to the lower strata. The significance of this finding is unknown. Analysis of the blood group distribution showed no definable pattern, nor did analysis of the genotypic distribution for sicklecell haemoglobinopathy. The size of the defect, clearly the greatest independent factor influencing prognosis, was significant in this study. The majority of cases belonged to the 'major' type (64%), a type that is frequently associated with other congenital anomalies (Colombani and Cunningham, 1977) ; it accounted for 71 % of the deaths in these series. Rupture in this type of omphalocele carried a particularly poor prognosis in the population studied.
The association of omphalocele with macroglossia (Beckwith syndrome) occurring in 4 cases is well recognized (Irving, 1967) . Two of the 4 infants with this condition did not survive primary treatment. The other survivors, followed-up for 1-5 and 3.5 years respectively made satisfactory progress. Only one of these came to secondary repair of his moderate sized hernia.
Methods for the management of omphaloceles have varied from the conservative for the small intact sac to surgery either of the one-stage, or the 2-stage variety for the other types (Gross, 1948; Schuster, 1967) . Owing to the unacceptably high mortality ranging from 40 % to 80 % for the surgical treatment of the large intact sacs, it was decided at Ibadan to follow the recommendation first suggested by Grob (1963) by painting the intact sac with chemical substances in order to allow undisturbed epithelialization of the defect and the growth of the abdominal cavity to receive the eviscerated organs. Experience at this centre confirms this improvement in the results when the intact sac was painted with mercurochrome. In 20 patients with the unruptured sac, 19 of whom were treated conservatively, there were 7 deaths, a mortality of 35%. This high level of patient loss was thought to have been due to undiagnosed associated lethal gastrointestinal malformations such as malrotation, volvulus, atresia, etc. and cardiac lesions, often associated with these omphaloceles (Aitken, 1963; Grob, 1963; Irving, 1967 (Mahour et al., 1973; Aitken, 1963; Gilbert et al., 1968) . This improvement may be enhanced by the use of a prosthetic (Silastic, Teflon or Dacron) mesh to increase the capacity of the abdominal cavity until this latter has grown sufficiently to enable the eviscerated organs to regain their 'lost domain' (Schuster, 1967 (Mahour et al., 1973) , and staged repair using a prosthetic mesh to assist closure of the large defect.
Conclusions
Omphalocele is a surgical emergency of the newborn infant and is associated with a high mortality.
A high incidence rate is noted in Ibadan and is greater than that reported from British and American centres. This condition predominates among children from lower socioeconomic classes.
There seems to be an aetiological relationship of a geographical or racial nature between omphalocele and umbilical hernia. In third-world countries with scant resources, all unruptured sacs are best treated conservatively in the first instance. The large ruptured sac remains a surgical nightmare and improvements in its treatment will depend upon the availability of facilities for total care of the neonates as well as the utilization of staged procedures incorporating prosthetic materials.
